Endothelium-dependent regulation of coronary tone in the neonatal pig.
We examined the effects of endothelium-dependent responses on coronary perfusion pressure (CPP) in isolated, blood-perfused neonatal pig hearts under conditions of controlled coronary flow. Baseline CPP was increased 8%-21% by the cyclooxygenase inhibitor indomethacin (10-100 microM), and 30%-92% by NG-monomethyl-L-arginine (L-NMMA, 10-100 microM), an inhibitor of nitric oxide (NO) synthase, suggesting that both prostaglandin and nitric oxide synthesis contribute to basal coronary tone. Both acetylcholine (ACh) and bradykinin (BK) decreased CPP. These effects were enhanced by preconstriction with endothelin-1. L-NMMA markedly attenuated BK-induced coronary vasodilation and converted the ACh response to constriction, indicating a significant role for NO release in these responses. After 1 h of total, global normothermic ischemia and 45 min of reperfusion, vasoconstrictor responses to endothelin-1 and ACh were enhanced, while BK-induced dilation was significantly reduced. L-Arginine supplementation during reperfusion did not restore vasodilatory responses to ACh or BK. The magnitude of L-NMMA-induced coronary vasoconstriction during reperfusion was similar to that observed without ischemia-reperfusion. Coronary vasodilation in response to sodium nitroprusside, a NO precursor that causes endothelium-independent vasodilation by directly activating smooth muscle guanylate cyclase, was unaffected by ischemia-reperfusion. We conclude that NO production in the neonatal coronary circulation contributes to both basal tone and the response to ACh and BK. After ischemia-reperfusion, basal NO production and smooth muscle relaxation mediated by guanylate cyclase are intact, whereas agonist-stimulated dilation is significantly impaired.